TYPE TRA.NSISTOR~CUWE TRACER 



FACTORY 

CALIBRATION PROCEDURE 



Fix’S t make a 
joints 5 \<[±re 
preset front 

PEAK VOLTS RANGE 
PEAK VO.I^ 

INTENSITY 
STE P SELECTOR 

VElfTICAL CURRENT OR VOLTAGE/DIV 

Base step generator 

DISSIPATION LIIilTING RESISTOR 



ends 5 ■ tins older ed 
and 



0-20 

Full Left (ccw) 
Full Left (ccw) 
■ oOl VOLTS/STEP 
oOl COLLECTOR M. 
OFF 
0 S 



visual mechanical inspectiono Check for long 
dress, etCo Preset all pots and trimmers to mid-range, 
panel control as follows; 



1« CHECK RESISTANCE TO GROIRID OF TRAI'JSFORMER PRIMARY AND LOW-VOLTAGE SUPPLIES 

-1^0 V (6e5KS2), "^lOO V (lOOS), 300 v (20KS2), -l3 v (on the heat sink) (l302), 
•^13 V (junction of 1K$2 2W and 100S2 near V2$h) (20S)o Resistance of 
the l3-v supplies will vary with the setting of the STEP SET.ECTOR control o 
Check transformer primary for infinite resistance to gromido 

2« SET -130 ADJ. AND CHECK SUPPLIES FOR REGULATION AND RIPPLE 

Set the “l50 v ADJ® for exactly (- 0 ^%) l^Ov® Check the 100-v and the 
300-v supplies for ±2^ of their rated values® Check the plus and minus 
l5-v supplies for not more than 3 v away from their values® 

Ripple will not exceed 10 mv for the -1^0 v and the -^100 v supplies® Tne 

3 OO-V supply mil have approximately 2$ mv of ripple® Check all supplies 
for regulation from 103 vac t« I 3 O vac» 



3® ADJUST THE HIGH VOLTAGE SUPPLY 



Set the -1700 ADJ® for that voltage at the -1700 TEST PT« 

ii, CHECK OPERATION OF THE HORIZONTAL AND VERTICAL CONTROLS 

A-dvance the INTENSITY control and position -the spot to -the central area 
of the graticule and check the FOCUS and ASTIGMATISM controls for proper 
operation® Obtain a horizontal trace by switching HORIZONTAL VOLTS/PIV 
to «5 COLLECTOR VOLTS . Advance PEAK VOL IS to obtain sufficient trace to 
align with the graticule® Push crt forward against graticule and align 
trace with the horizontal graticule lines. Tighten crt clamp® 

5. ADJUST PHASE A AND PHASE B 

Obtain a vertical bar pattern 
HORIZONTAL VOLTS/DIV 

VERTICAL vWrs/mv 

BASE STEP GENERATOR 
STEP SELECTOR 



on the crt by switching: 

0®01 BASE VOLTS 
0.01 COLLECTOR MA 
REPETITIVE 
0.01 VOLTS /STEP 
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(Continued) 



COLLECTOR S\ffiEP POLARITY minus (-) 

DISSIPATION LIfflTING RESISTOR _0_ 

PEAK VOLTS RANGE 0-20 



Groimd terminal G on the test, panel and si'ritch to TRA.MS ISTOR Ac A.d'rance 
PEAK VOLTS for approodjH3.tal;f. .6-8 divisions of .daflectiono, A.d,inst_j£or 6 to 
10 bars the STEPS/FAMILY controls Place 'bhe STEPS/SBC sxTitch up to 

the 120 position and adjust PHASE ADJ A for optimum flatness at the top 
of the waveform.a Place the STEPS/SEC sx^itch doxjn to the 120 position and 
adjust PHASE ADJ B for optimum flatness at the bottom of the waveform® 
Check for' alternate sx*ri.tching in the 2l*.0 STEPS/SBC position® 

6o SET CRT GE0M« ADJ® 

the same display as in STEP 5 adjust GEOM® ADJ® for ainimu-m curvature 
of the vertical traces® 



7® ADJUST HORIZONTAL DC BAiL® 



itch BASE "STEP GENERATOR from REPETITIVE to OFF and remove the jumper 
.-ora ter-Tinai C® Sxfitch HORIZONTAL VOLTS/DIV to BASS VOLTS® 



Hold AMPnlFIER CALiBRATlON in ZERO CHECK and position the spot to the 
center of the graticule ® Now smtch HORIZONTAL VOLTS/DIV to ®01 BS.SE VOLTS. 

TJith the /ilPLIFIBR CAUBRATIOM i^istill held in the ZERO CHECK position^ 

return the spot to the center of the graticule with DC BAL. 



ADJUST VERTICAL DC BAL 



BASE VOLTS, Hold AMPLIFIER CALIBPJ*>TI0N in 



Svrltch V ERTICAL VDLTS/PIV to 
ZERO CHECK and position the spot to th©. center of the graticule® Now 
itdieh l/ERTICAL VOLTS/DIV to ,01 MSB VOLTS ® With the AMPLIFIER CALIBRATION 
still held in -bhe ZERO CHECK position^ return the spot to ‘the center of 
■the graticule with DC BAL® 



9® ADJUST VKRTICilL iil'ID HORIZONTAL DIFF® BAL® 



Suitch VERTIC.AL CUPRENT OR VOLTAGE/DIV to ^ and HORIZONTAL VOLTS/DYV to 
SY'T ® A.pply a l'6-v signal from a square-wave calibrator simultaneously to 
the four (U) external inputs on the back of the instrument® Adjust R3p9 
(HORIZONTii DIFF Bill) and Bh$9 (VERTICAL DIFF BAL) for a single spot® Si-ritch 
the calibrator from 10 v to 5 Vj 2 Vj and 1 v to see that the ainplifier 
remains balanced® Recheck D C BAL as DIFF BAL my affect DC BAL . Check 
polarity mth ohsTi raeter at ife^UTS on rear of scope^ INPUTS move the spot 
to the left or dox-jn® 



10® ADJUST HORIZONTAL GAIN 

Statch the HORIZONTAL VOLTS/DIV to ®1 BASE VOLTS ® Hold AMPLIFIER CALIBRATION 
s'witch to ZERO CHECK and position the spot to the last right hand graticule 
line® Now smtch Ai'^PLIFI ER CALI BRATION to -10 DIVISIONS and adjust MIN® 

GAIN ADJ. for exactly 10 divisions of deflectiono No>j snatch HORIZONTAL 
VOLTS / pi V to sOI BASE VOLTS ^ switch to -10 DIVISION and adjust for exactly 
1.0 divisions of deflectionj lith MAX. GAHODJ® (R33U) on smtch® Check 
back and forth several times between MAX® and MIN® GA.IN ADJ® After the 
gain has been properly adjustedj switch HORIZONTAL VOLTS/DIV to ®3 BASS VOLTS 
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(Continued) 



and check the gain in that position. If there is any error recheck BIFF, BAL. 

It may be necessaiy to shunt • (60K precision on the switch) with a value 

other than the 3 • 3 meg that is now be-‘ng used. If it is necessary to shunt 
the precision resistor with other than 3*3 meg^ readjust and recheck this step® 
Check gain in all positions of the HQRI^OFPAL B/VSE VOLTS range. 

Check IIQRIZORTiL COLLECTOR VOLTS range by switching: 

HORI ZQHTAL VCLTS/BIV, .01 COLLFCTOR VOLTS 

PEAK VOLTS PAKGE 0-20 

POLARITY minus (-) 

Advance PEAK VOLTS to obtain 10 divisions of deflection. 

Switch to S)2 COL' ECTOR VOLTS and you should obtain 5 divisions® 

Advance PEAK VOLTS to obtain 10 divisions of deflection, 

S\^itch to ,03 COLLECTOR VOLTS and you should obtain k divisions® 

Advance PE/V^" VOT/rS to obtain 10 divisions of deflection, 

Sv/itch to hi COLLECTOR VOLTS and you should obtain 5 divisions ® 

Adv'jnce PEAK VOLTS to obtain 10 divisions of deflection. 

Switch to ,2 COLIiEC'^QR VOTTS and you should obtain 5 divisions ® 

Advance PEAJj VOLTS to obtain 10 divisions of deflection. 

Switch to . 3 COLTKCTOR VOLTS and you should obtain k division's® 

PEAK VOLTS RANGE ' 0-200 

Advance PE/iK VOLTS to obtain 10 divisions of deflection. 

Switch to 1 COLTT'CTOR VOLTS and you should obtain 5 divisions ® 

Advonce PEAK VOLTS to obtain 10 divisions of deflection® 

Sv/itch to 2 COLL ■•ACTOR VOLTS and you should obtain 5 divisions ® 

Advance PEAK VOLTS to obtain 10 divisions of deflection, 

3v/itch 3 COLLECTOR VOLTS and you should obtain divisions# 

Advance PEAK VOLTS to obtain 10 divisions of deflection, 

Swatch to 10 COLLECTOR VOLTS and you should obtain 5 divisions ® 

Advance PEAK VOLTS to obtain 10 divisions of deflect ion® 

Sv/itch to 20 COLLEGTOI. VOLTS rand you should obtain 5 divisions® 

Advance PEAK VOLTS to obtain 10 divisions of deflection® 

11, CHECK COLLECTOR 3V/EEP POLARITY 

V/ith the controls in the same position as the last step ^ switch the COLLECTOR 
S\-/EEP POLARITY sv/itch from minus (-) to plus (^) , In the positive position the 
trace should sv/eep to the right and in tl'e negative position the tiace should 
sv/eep to the left , 

12® ADJUST COLLECTOR SWEEP BALANCE 

With HORIZONTAL CQLT.ECTOR VOLTS switch at 20 VOLTS/PIV , switch VERTICAL CIJxRREIAT 
to ,01 COLLECTOR MA and PEAK VOLTS control full right (cv/)® LKth the COLLECTOR 
SV/EEP^ POLARITY minus (-) adjust C735 (just to the rear of the power switch) for 
a minimum trace width® Switch C OLLECTOR SV/EEP POLARITY to plus (-^ ) and adjust 
C 7 O 6 (on COLLECTOR SV/EEP chassis)) for a minimum tracev/idth, NOTE : Transistor 

Test Lever should be sv/itched to TRANSISTOR A , 

13 ® CHECK COLLECTOR F;/KEP PEAK VOLTS RANGE 

Sv/itch IIORIZOI-rTAL VOLTS/PIV to 10 COLLECTOR VOLTS and adjust the PEAK VOLTS con- 
trol to obtain 10 divisions of deflection. Sv/itch HOPHZQIiTilL VQLTsTpYV" ^ ^ 1 COL - 
LECTOR A^QJjTS and the PEAK VOLTS RANGE to 0-20 ® There should be approximately 
10 divisions of deflection. 
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ADJUST BASE STEP G-ENEMTOR ZERO ADJ. 



Display a horizontal trace of about six dots by s'witchingi 



HOPJZONTAL VOLTS/DIV 
STEP S"ELECT0R 
BASE STEP GENER.ATOR 
STEP ZEl^O 



.01 BASE VOLTS 
eOl VOLTS/ STEP 
REPETITIVE 
Kdd-range 



Si>jitch the BASE STEP GEMERiiTOR POLARITY alternately plus and minus 
X'jhile adjusting STEP ZERO for symmetrical switching around the 
first dote 

15 « ADJUST B/iSE STEP GENERATOR ±ADJ<. 



With the same settings as in the last step^ move the A.MPLIFIER 
CALIBRATION sviitch to ZERO CHECK and liorisontally position the spot 
tinder the center graticule line. With -aie i ADJ» move the first dot 
of the display under the center graticule lineo 

16 a CHECK STEP ZERO CONTROL 

STEP ZERO control should move the display approximately 0.5 divi- 
sion-each side of mid-range. Recenter STEP ZERO control. 

17. CflECK BASE STEP GENERATOR POLARITY 



S' 1 -ri.tch the BA.SE STEP GENERATOR POLA.RITY switch from minus (■“) to 
plus positive position the display should step~to 

the light and in the negative position the display should step to 
the left. 

l8o ADJUST VOLTS/STEP ADJR 

HORIZOFTAL VOLTS/DIV at .01 BA SE VOLTS and the STEP SELECTOR 
s.t oOl V outs / step ^ adjust the VOLTS/ S TEP AD J . for one dot per graticule 
divisiono Check STEP SELECTOR VOLTS/STEP ranges against H0PJ20NTAL 
BASE VOLTS ranges both j; and - POLARITY . 

19. ADJUST MIN. MO. STEPS AND MAI. MO. STEPS 

'Turn 5TEPS/ FA.MELY control full left (ccw) and adjust MIN. NO. 

STEPS for ,5~do^ Turn STEPS/FAMILY control full right (cw) and 
adjust MAX NO. STEPS for 13 dots. Check for interaction between the 
two adjustments. 

20. ADJUST VERTICAL GAIN 

Smtch the VERTICAL CURREffT OR VOLTAGS/DIV to U BASE VOLTS and 
smtch t!ie BASE STEP GENERATOR from REPETITIVE to OFF. Hold 
AMPLIFIER CALIBRATION sx-ritch to ZERO CHECK and position the spot to 
the top graticule line. Sxatch AJffLIFIER CALIBRATION to -10 DIVISIONS 
and adjust MIN. GAIN ADJ. for escaetly 10 divisions of deflectiono 
Smtch VERTICAL VOLTS/PIV , to .01 BASE V OLTS, sx-zitch to -10 DIVISIONS 
. and adjust for exaobly 10 divisions of deflection x-ith MIlX. GABTaDJ. 
(Rl4.3ii on s-witch). Check back and forth several times betx-?een HAI. 
and lUNo GAIN ADJ. After the gain has been properly adjusted switch 
VERTICAL VOLTS/DIV to .5 BASE VOLTS and check the gain in that positiono 
If there is any error, recheck DIFF BAL. It may be necessary to shunt 
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Ruli? (60 Ks precision on stritch) mth a value other than the 3a3 meg 
that is now being usedo If it is necessary to shunt the precision 
resistor xcLth other than 3 = 3 meg^ readjust and recheck -this step* 
Check gain in all positions of the VERTICAL BASE VOLTS ranges 

21 o CHECK STEP SELECTOR SWITCH 



Readjust VOLTS/STEP ADJo >rith VERTICAL BASE VOLTS at =01 and STEP SELECTOR 
at oOlo Set up a display of one dot per division hy smtchings 



HORIZONTAL VOLTS/DIV 
VERTIC^i CURRENT OR VOLTAGE/DIV 
STEP SELECTOR 
BASE STEP GENERATOR 



ELXT, 

BASE VOLTS 
o2 VOLTS/ STEP 
REPETITIVE 



Qieck the VOLTS/STE? range of the STEP SELECTOR against the VOLTS/DIV 
range of the VERTICAL BASE VOLTS range o liiere should always be a display 
of one dot per division (12^) c Recheck Step 18 to correct for any errors 
To check 'the MA/STM^ range of the STEP SELECTOR, plug the Sei’ies Resistor 
comparison si/jiteh into the transistor test panel and switch to TRMSjfsfOR 
Be Std-tch the Series Resistor to the lOK position and the STE?~S1 l1gT 0R 
oOOl MA/STEP = SxcLtch to ^01 VERTICAL BASE VOLTS . Check as follows s 

VERTICAL BASE VOLTS STEP SELECTOR SPECIAL TEST UNIT 



o02 

.oO^ 

001 
^02 

<,01 

002 

oOl 

.02 

7o5 



.001 


lOK 


.002 


lOK 




lOK 


.01 


IK 


.02 


IK 


.05~ 


iK 


.1 


■ 1002 


.2 


1002 




1002 


1 


102 


2 


102 




102 



22. CHECK BASE STEP GENERATOR SERIES RESISTOR 



Position the VERTICAL CURRENT OR VOLTAGE/DIV to .01 BASS VOLTS and the 
STEP SELECTOR to o2 VOLTS/STEP . Progressively smtch the same resistance 
in the comparison smtch as in the SERIE S RESISTOR s^-jitch® There should 
always be 10 divisions between dotsT^^). 



23. CHECK VSRTICjIL CUPJIENT MEASURING RESISTORS 



Recheck vertical gain. Then obtain 
division by smtchings 

PEAK VOLTS 

DISSIPATION LIMITING RESISTOR 
COLLECTOR SIVEEP POLARITY 
VERTICAL CURRENT/DIV 
STEP SELECTOR 

• base STEP GENERATOR POLARITY 
Jumper terrain^ C and B on the 



vertical display of one dot per 



0 

0 

minus (-) 
cOl COLLECTOR MA 
.01 MA/STEP 
plus 

test panel. 
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23 o (Continued) 



Compare the VERTICAL COLLECTOR MA/DI V ranges froin eOl to 200 iRi; 

identical ^range of the SfEP~SELECTOR from“7orto^0^ik 
PER SlEh o In "ohe 300 COLL E CTOR MA/DIV range there wI^TL~h3~~2T^ " 
dots per division and in the 1000 COLLECTOR. 'M/DIV range there 
id.Il be 5 dots per divisiono " — - 



2ho MMSURE STEP AMPLIFIER IMPEDANCE 



Vdth the same starting settings as in the previous step switch H0RIZ0NTA.L 
to 5 COLLECTOR VOLTS and advance the ?'EM. VOLTS contror^o ^ 
10 volts. With^the COLLECTOR SWEEP POLARI TY mim^TT^serve a display 
Oi. horiaontal lines irith a slight tilt. . This tilt or slops should ba 
between 10^^ k0%o (With no slope the check vjould indicate an infinite 
impedance^ ^ if the line was straight up and domi^ the amplifier , would 
have zero impedance). Si'd.tcli to the opposite polarity in both the STEP 
GENERA TOR s.nd. the COLLECTOR SWEEP and observe a similar display >jith 
approximately the same slope. 

25e CHECK THE -BASE CURRENT OR BASS SOURCE VOLTS .RANGE 



^^'QRaZONTAL VOLTS/DIV in EXT, svatch VERTICAL GURRSivT or 
VOLTAGE PER^ DIVISION to the BASE CURRENT or BASE SOURCOmTS’ Pj\NG.Eo 
Snaucn ‘ohe BASE STEP G.ENEPJITOR STEP SELECTOR through 'i±ie V0LIS7^'ST'EP 
rangso Observe a vertical display of 1 dot per divisiono Sidtch~" 
VERTICAL CURRENT OR VOLTAGE PER DIVISION to EXT. and HORIZONTAL 
VOLTS/DIV to the BA SS CURRENT OR BASE SOURCE VOLT S ran^al Switch 
EASE STEP GEI'JSRATOR STEP SELECTOR through the VOLTS/STEP range. 
Observe a horizontal display of 1 dot per division”^ 

26® CHECK DISSIPATION LIMITING RESISTOR SWITCH 

Tui'n the instrument off and connect an ohra meter between the C terminal 
on the test panel and the brox-m red xcire on the COLLECTOR StJEEP POLARITT 
sisitcho Check through all positions of the DISSIPATION LIMITING iilSISTOR 
switch for the same resistance as indicated on the~TronF"pansTI ™ 

27 o CHECK THE ZERO VOLTS AND ZERO CURRENT SWITCH 

Resistance from terminal B to ground in the ZERO CURRENT position should 
be infinite® Resistance in the ZERO VOLTS position should be zero. 

28® SET UP A DISPLAY OF AVERAGE COLLECTOR CHARACTERISTICS 



CONTROL 



2N109 TYPE TRANSISTOR 2N277 TYPE TRANSISTOR 



HORIZONTAL VOLTS/DIV 
VERTICAL CURPuENT/'-'DIV 
BASS STEP GFNERATOR 
BASS STEP GENERATOR POLARITY 
DISSIPATION LIMITING RESISTOR 
COLLECTOR SWT5EP POLARITY 
PEAP: VOLTS . 



1 COLLECTOR VOLT 
20 COLLECTOR MA 

02 MA PER STEP 
minus^'(-) ’ 

minus ( - ) 

10 



0.3 COLLECTOR VOLT 
1000 COLLECTOR MA 
20 MA PER STEP 
minus (-) 

02 

minus ( - ) 

3 



Insert into either socket on the test panel a 2N109 transistor 



of curves. Try both sockets, 
panel from GROUNDED EMITTER to 

to 2 MA PER STEP and svntch POMRlTT'to 

rounded base display. ~ 



a 1 
the test 
SELECTOR 



lid display 



Switch the configuration suMtch on 
GROUNDED BASE, increase the STEP 

typicST" 



to observe a 



J3,iTaar3r„. 1939 



375 - 




29« CHECK FOR SBIGLE FAMILY 

Svjitch the BASE STEP GENEPu;\TOR from REPETI TIVE to SINGLE FAMILY and 
observe a single display of the curves o 

30o RECORD CRT TYPE AND SERIAL NUMBER ON CALIBRATION RECORD. 
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